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SALSALATE TABLET 


BACKGROUND OF THE INVENTION 


5 TECHNICAL FIELD 

This invention pertains to pharmaceutical formulations. More particularly this invention pertains to 
tablets containing salsalate. In another aspect, this invention pertains to the masking of taste and 
esophageal irritation of pharmaceutical formulations, particularly tablets. 

70 

DESCRIPTION OF THE RELATED ART 


Salsalate {salicylsalicylic acid; 2-hydroxy benzoic acid 2-carboxy phenyl ester) is a nonsteroidal anth 

75 inflammatory drug (NSAID). Salsalate has a very unpleasant taste and causes irritation of the mucous 
membranes of the esophagus. Known salsalate tablets overcome this problem by either film coating or by 
including excipients in an amount great enough to mask the taste and irritation. For example, DISALCIDTM - 
(commercially available from Riker Laboratories, Inc., St Paul, MN) is supplied as a tablet coated with 
hydroxypropyl methylcellulose and additionally containing magnesium stearate, microcrystalline cellulose, 

20 polyethylene glycol, polysorbate 80, starch, talc, and dye. Physicians Desk Reference , 1988, 42, 1678. 

Salsalate is generally non-compressible and shows a wide variety of tableting characteristics depending 
on the method of manufacture. Salsalate tablets can be difficult to compress and may be subject to internal 
lamination, which may lead to a catastrophic tablet failure known as capping. Capping and its relation to 
axial and radial tensile strength are discussed in Acta Pharm. Suecica , 1084, 21. 1. Hydroxypropyl cellulose 

26 is a known pharmaceutic aid. It has been used as a binder, a film former, and as a granulating agent in both 
conventional and sustained release formulations. The use of hydroxypropyl cellulose in salsalate formula- 
tions is known. For example, U.S. Pat No. 4,666,716 discloses an anti-diarrheal composition containing an 
NSAID such as salsalate and a polymeric hydroabsorptive agent in a ratio of between about 1 :30 and about 
1 :600. The composition can be in the form of a tablet containing a binder such as hydroxypropyl cellulose. 

30 It is notable that these compositions contain the NSAID as a relatively minor component (Le., at most 
several percent of the total weight of the composition). 

U.S. Pat. No. 4,789,667 discloses pharmaceutical compositions comprising an effective amount of drug 
and an effective amount of a pyroglutamate as a skin-penetration enhancer. A variety of drugs, presenta- 
tions and excipients are disclosed. The composition can be in the form of a tablet the drug can be an anti- 

35 inflammatory agent such as salsalate, and excipients in a tablet can include hydroxypropyl cellulose. The 
amounts of drug and excipient in a tablet are not addressed. 

BRIEF DESCRIPTION OF THE INVENTION 

40 

The present invention provides novel tablets containing salsalate, microcrystalline cellulose, hydrox- 
ypropyl cellulose as a binder substantially uniformly dispersed in the tablet, and a lubricant Additional 
components incorporated in preferred embodiments include a conventional disintegrant such as a starch or 

45 a pregelatinized starch, or a disintegrant that is effective when used in a lesser quantity than that required 
when a conventional disintegrant is used. The latter class of disintegrants are referred to herein as 
superdisintegrants. A tablet of the invention exhibits at least about 85% dissolution when tested according 
to the dissolution assay set forth below. 

One presently preferred embodiment of the invention provides a tablet comprising from about 80 to 

so about 80 percent by weight of salsalate, about 5 to about 15 percent by weight of microcrystalline cellulose, 
about 1.5 to about 5.5 percent by weight of hydroxypropyl cellulose, about 0.15 to about 0.5 percent by 
weight of a lubricant, and about 02 to about 1.5 percent by weight of a superdisintegrant, all weights being 

based on the total weight of the tablet 

A second embodiment of the present invention provides a tablet comprising from about 81 to about 89 
percent by weight of salsalate, about 5 to about 12 percent by weight of microcrystalline cellulose, about 
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1 1 to about 2.5 percent by weight of hydroxypropyl cellulose, about 0.15 to about OA per^b^ghtof 
aJuSicSTand Sout 3.5 to a£ut 8 percent by weight of com starch, all weights bang based on the total 

^tSreSSment of the present Invention provides a tablet comprising from about 81 to about 85 
rJerTbv w^oM oHalsalate. about 13 to about 18 percent by weight of miaocrystalline cellulose about J 
TSL 5 P^clnt - hydroxypropy. cellulose, and about 0.1 to about 0.5 percent of a lubricant, 

all weiahts being based on the total weight of the tablet. 

Z inclusion of hydroxypropy. cellulose in the tablets of the Mention ehmma^ the nerffor a 
rfic^aip outer film coatjna thus reducing production costs. Furthermore, the quantity of excipiem is 

SrTa ^'taSet for a g& dose relative to Known tabtets. The inclusion 
*£m also Sows the salsalate to be formulated into tablets that have superior mechanical strength 
independent of the method of salsalate manufacture. 

DETAILED DESCRIPTION OF THE INVENTION 

The salsalate component of the present invention is preferably a powder. Preferably no more than about 
i npment of the salsalate particles will be retained by a No. 20 sieve. 
• rTmia^S ne Sose component of the present invention serves as a combination binder and 
disln^rarSstalline cellulose * described as purified, really depo,yrneriz^.lu^se prepay 
bv treating alpha cellulose, obtained as a pulp from fibrous plant matenal. wrth m.neral acute, N^onal 
FonnuS W P- 1218. A preferred microcrystal.ine cellulose is AvicelTU PH101 (avertable from the FMC 

^ Mroxvpropyl cellulose component is a binder substantially uniformly dispersed in the tableUt is 
thought S 3ydroxy P ropyl cellulose becomes plastic under the pressures exerted by a conve^on* 
SrL^paTatus. Up2n pressing, the hydroxypropy. cellulose flows to surround the s^satote . The 
mu£ S withoutTdiscrete outer coating, effectively masks the taste a^phage^ «n of the 
SS^e hydroxypropyl cellulose preferably has a molecular weight of between about 75.000 and 

1 k nm Anreferredhvdroxvpropyl cellulose is KlucelTM LF (available from Hercules. Inc.). 
^^Z^^^T^e^sent '"ve«tion may be any pharmaceutical* acceptable lubricant 
Such^c^nduTsiNcone fluids^ hydrogenated vegetable oils. ^ *^*S^tS? 
acid Dolvethvlene glycol, talc, sodium benzoate. sodium acetate, magnesium carbonate magnesium oxide. 
rttKTrS^ is present in an amount sufficient to provide acceptable die release propert.es to 
the tablets The preferred lubricant is magnesium stearate. . . ^ . 

Tta ^uDertSSrt component of a preferred tablet of the present invention can be any integrant 
thatTeSe S uUd inT substantially lesser quantity than that required when a conventonaJ 
SnL^usedlKlptes of such superdisintegrants include crosslinked polyvinylpyrrolidone, sodmm 
^SScotete^nd aossBnked carboxymethyl cellulose. The preferred superdisintegrant is a crosshnked 
Sl'SoSm^SuLe known L croscarmeHose sodium fType A) (available from FMC Corpora- 

ti ° n "e A co D n— dlsintegrant component is a common starch ^ '^ZZlL'Z^ 
starch. Such materials can be obtained from any starch manufacturer such as. for example, the National 

, ^prefT^ilet of the present invention comprises from about 80 to about 90 percent p»M» 

fteTreblend and water used as the granulating Squid. The granulation ,s dned until 
conventional tablet presses. 
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Another tablet of the present invention comprises from about 81 to about 89 percent, preferably about 
84 percent, by weight of salsalate; about 5 to about 12 percent, preferably about 6 percent by we,ght of 
micr^rystalline cellulose; about 1.1 to about 2.5 percent preferably about 2 percent I by ™W <* 
hyoWpropyl cellulose, and about 0.15 to about 0.4 percent preferably about 0.2 percent by 
lubricent and about 3.5 to about 8 percent, preferably about 8 percent by weight of com starch; all w«ghts 

beino based on the total weight of the tablet . . . . 

Tablets of the above embodiment are prepared by granulating a preblended mixture of salsalate and 
com starch using a solution of about 12 to about 19 percent hydroxypropyl cellulose m water as the 
granulating liquid. The granulation is dried until the loss-on-drying is less than 1%. then s*ed by os«tet.on 
o S^ugh a 12 mesh screen. The dried, sized granulation is blended with the microcrystajne cenutaje, A 
portion of the blend, not more than one-fourth, is mixed with the lubricant This premix is blended wit* the 
remainder of the granulation. The lubricated granulation is compressed into tablets using conventional tablet 

PrK Sother tablet of the invention comprises from about 81 to about 85 percent by weight of salsalate. 

5 about 13 to about 18 percent by weight of microcrystalline cellulose, about 1 to about 5 percent by weight 
of hydroxypropyl cellulose, and about 0.1 to about 0.5 percent by weight of a '"bricam allwe,ghte bemg 
based on the total weight of the tablet These tablets are made by granulating a preblended (mixture d 
salsalate and microcrystalline cellulose using a solution of about 4 to about 6 percent hydroxypropyl 
cellulose in water as the granulating liquid. The granulation is dried and sized as descnbed abov^Aportion 

« is mixed with a lubricant and the resulting premix is put through a 12 mesh screen then mixed w* the 
remainder of the granulation. The lubricated granulation is compressed into tablets using conventional tablet 

""^tablet of the invention exhibits disintegration and dissolution properties consistent with conventional, 
not sustained, release of salsalate. A tablet of the invention exhibits at least about 85% dissolution when 

* tested according to the dissolution assay set forth below (hereinafter referred to as the D^luhon 
Assay"). For the purposes of the instant specification and claims, such dissolution values are the average of 
6 independent determinations unless otherwise noted. ji* rt „„ „ f 

Preferably, tablets possess sufficient strength to withstand mechanical handling. One method o 
characterizing the mechanical strength of a tablet is by measuring the tensile strength. The ratio of the axial 

w Me strength to the radial tensile strength gives an isotropy ratio (Q. Akterbom and C. 

Pharmaceutic Suecica. 21. 1-8 (1984) or index of capping (P. Jarosz and EParrott Journal of P^ceuti" 
cal Sciences 71. 607-614 (1982). The higher the value of the isotropy ratio the lesser the probability of 
capping. It is preferred that a tablet of the invention that has been compressed at a expression force of 
1090 kg exhibit a ratio of axial/radial tensile strength of at least about 0.25. more preferably at le^about 

35 0.3. and most preferably at least 0.4. Likewise, the higher the axial tensile strength, the lesser ttie 
probability of capping, tt is preferred that a tablet of the invention that has been compressed at a 
SnpreSon force of 1500 kg exhibit an axial tensile strength of at least about 3.0 kg/cm*, more preferably 
at least about 4.0 kg/cm*, and most preferably at least about 5.0 kg/cm*. For the purposes of the instant 
specification and claims, all such values are the average values obtained for 10 tablets according to the test 

40 m ^fo1towS espies and tables are provided to illustrate the invention. The hydroxypropyl cellulose 
used in the examples was KlucerrM LF from Hercules. Inc. As used herein. WabHrty means the fnabHity 
measured on a Roche Friabilator for 20 tablets and 100 revolutions, and hardness means the average tablet 
hardness of ten tablets as measured on a Schleuniger Hardness Tester. Disintegration time dissolution. 

45 axial tensile strength, and radial tensile strength are determined using the test methods descnbed below. 


Disintegration Time 


so 


56 


The disintegration time is determined using a disintegration apparatus (USP XX) and USP gastoc fluid 
without enzyrrS. 800 ml of simulated gastric fluid is placed in a 1 liter beaker. The beaker Isplaced in a 
constant temperature bath and the temperature of the fluid is allowed to reach 37±2 C. Or* tablet* 
placed in each of the 6 tubes of a basket A disk is placed in each tube. The d.sk .s onented so thatthe flat 
surface with the greater area faces downward. The basket is positioned in ^disintegration apparatus and 
the actuator is immediately started. The apparatus is operated at 37*2 C. The exact total elapsed time 
required for each tablet to disintegrate and completely pass through the screen is recorded. The 
disintegration time is the average of the time recorded for the 6 tablets. 
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Dissolution Assay 


A dissolution apparatus conforming to the requirements for USP Apparatus 2 is used. 900 ml of 0.25 M 
phosphate buffer solution having a pH of 7.4 is placed in a dissolution vessel. The paddle speed is set at 50 
rpm and the dissolution medium is allowed to equilibrate to 37 * C. One tablet is placed in the vessel. After 
45 minutes a sample is withdrawn and analyzed for salicylsalicylic acid content using a UV spec- 
trophotometer set at 308 nm. The amount of dissolved salicylsalicylic acid is reported as a percent of the 
claimed tablet salicylsalicylic acid content 


Axial Tensile Strength 

is The axial tensile strength of a tablet is measured as follows. A tablet is fastened between the heads of 
two 12.7 mm hex bolts using a thin coating of a quick set epoxy cement. The epoxied tablet is allowed to 
cure for 24 hours. The axial strength is measured by pulling the tablets apart using an Instron Model 1122 
equipped with a set of pneumatic jaws (crosshead speed at 5.0 mm/min). Only data from tablets that break 
in the body of the tablet are used. If the tablet breaks at the epoxy-boft interface the data are rejected. The 

20 calculation of * A in kg/cm 2 from the Instron data is done using the following equation 

JtD 2 

where F is the force to pull the tablet apart in kg, and D is the diameter of the tablet in cm. The value 
reported is the average of the values obtained for ten tablets. 


Radial Tensile Strength 

30 The radial tensile strength of a tablet is measured using an Instron Model 1122 with a crosshead speed 
of 5.0 mm/min. Only data from tablets that exhibit a tensile break are used. Calculation of the radial tensile 
strength o R in kg/cm 2 is done using the equation below 

„ _ 2F r 

ffR " noT c 

35 where F c is the force to crush the tablet in kg, D is the diameter of the tablet in cm, and t is the thickness of 
the tablet in cm. The value reported is the average of the values obtained for ten tablets. 


Example 1 


Using a 18.4 L Hobart mixer. 3,750 g of salicylsalicylic acid (SSA) powder was blended with 170 g of 
com starch for 5 minutes at low speed (#1). 60.0 g of hydroxypropyl cellulose was dissolved in 294.4 g of 
water and the resulting solution was added to the SSA/com starch blend with mixing. The mixture was 
45 granulated for 5 minutes then dried in a Glatt fluid bed drier for 45 min at 60 ' C. The granulation was then 
oscillated through a 12 mesh screen. The resulting granulation had a bulk density of 0.671 g/cc. Using a 
11.1 L Hobart mixer, 1,592 g of the granulation was blended with 100 g of AviceUM PH101 at low speed for 
5 minutes. Approximately one-fourth of this blend was placed in a plastic bag and mixed with 3.0 g of 
magnesium stearate (dense). The resulting premix was added to the remainder of the granulation in the 
Hobart mixer and mixed for 1 minute at speed #1 . The granulation was compressed on a Stokes BB-2 
press equipped with 12.7 mm flat faced beveled edged tooling and a tapered die using a compressive force 
of approximately 1320 kg. The composition of the resulting tablets is shown in Table 1. The tablets were 
found to be nonirritating to the esophagus. The axial and radial tensile strengths were measured according 
to the methods described above. 
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Table 1 


Component 

mg/tablet 

oalicyisaiicync acta 

7*50 O 

Corn Starch 

34.0 

Hydroxypropyl cellulose 

12.0 

Microcrystalline cellulose 

50.0 

Magnesium stearate (dense) 

1.5 

Tensile Strength 


Axial tensile strength 


Radial tensile strength 

8.9±0.9 kg/cm 2 

Axial/radial 0.74 



20 


25 


Example 2 


Using the general method of Example 1. tablets having the composition and tensile strengths shown in 
Table 2 were prepared. The hydroxypropyl cellulose was added as a 13.9% solution in water. The bulk 
density of the initial (before the addition of the microcrystalline cellulose and magnesium stearate) 
granulation was 0.618 g/cc. The tablets did not irritate the esophagus. 


Example 3 

30 


Using the general method of Example 1. tablets having the composition and tensile strengths shown in 
Table 2 were prepared. The hydroxypropyl cellulose was added as a 14.1 % solution in water. The bulk 
density of the initial granulation was 0.654 g/cc. The tablets were found to be nonirritating to the esophagus. 


35 

Example 4 


Using the general method of Example 1, tablets with the composition and tensile strengths shown i 
40 Table 2 were prepared. The hydroxypropyl cellulose was added as a 18.1 % solution in water. The bul 
density of the initial granulation was 0.618 g/cc. The tablets did not irritate the esophagus. 


Example 5 

45 


Using the general method of Example 1, tablets having the composition and tensile strengths shown in 
Table 2 were prepared. The hydroxypropyl cellulose was added as a 15.7% solution in water. The bulk 
density of the initial granulation was 0.660 g/cc. The tablets die not irritate the esophagus. 

60 
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Table 2 
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15 


20 


Tensile 
Strengths 


Example Number 



Axial 

8.8±1.1 

8.0±1.0 

9.5±1.7 

Radial 

11.1 ±0.7 

9.9±0.6 

11.1±0.7 

Axial/RadiaJ 

0.79 

0.81 

0.86 


8.2±1.2 
10.6±0.6 
0.77 


26 


Example 6 


Using a 11.1 L Hobart mixer, 3.750 g of salicylsalicylic acid powder was blended wrth 250 g of corn 
starch at low speed for 5 minutes. A solution of 75.0 g of hydroxypropyl cellulose (LF) in 550 g (water was 

», added while blending. The granulation time was 9.5 minutes. The granulation was dned .n a ifliad bed dner 
at 60 -C for 60 minutes then oscillated through a 12 mesh screen. The resulting granulaton had a bulk 
density of 0.535 g/cc. Using a 11.1 L Hobart mixer, 1728 g of the granulation was blended with 212.0 g of 
aS« PH101 a?low speed for 5 minutes. A portion (not more than one fourth) of *e resuftng granulatoon 
was placed in a plastic bag and mixed with 3.2 g of magnesium stearate (dense). The resulting premuwas 

35 added to the remainder of the granulation in the mixer and blended at low speed for 1 J™^ A £*°™ 
the granulation was compressed on a Stokes BB-2 press equipped wrth 12.7 mm flat faced beveled edged 
tooling and a tapered die using three different compressive forces. These tablets were used to measure 
axial and radial tensile strengths (Table 4). The remainder of the granulation was compressed on a Stokes 
BB-2 press equipped with 7.9 mm by 19.0 mm standard cup upper bisect tooling and a tarred d,a The 

40 composition of the tablets is shown in Table 3. These tablets were used to measure h^ness. thickness. 
Mability and dissolution (Table 4). Both types of tablets were found to be nonirrrtattng to the esophagus. 

Tabled 


45 


50 


Component 

mg/tablet 

Salicylsalicylic acid 
Corn starch 

Hydroxypropyl cellulose LF 
AvicelTM PH101 
Magnesium stearate (dense) 

750.0 
50.0 
15.0 

100.0 
1.5 
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Table 4 


Compressive Force (kg) 

760 


1410 

Axial TS (kg/cm 2 ) 

20.0 

18.2 

23.8 

Radial TS (kg/cm 2 ) 

20.8 

32.2 

37.4 

Axial/Radial 

0.36 

0.57 

0.64 

Hardness (kp) 

10.6±1£ 

15.4+2.2 

19.U1.3 

Thickness (mm) 

7.3±0.01 

6.78±0.02 

6.62±0.01 

Friability 

0.18% 

0.09% 

0.01 % 

Dissolution (average of 3 tablets) 

96.9% 

99.2% 

98.4% 


15 

Example 7 

Using a 11.1 L Hobart mixer, 750.0 g of salicylsalicylic acid powder was blended with 150.0 g of 
20 AvicelTM PH101 for 5 minutes at low speed. A solution of 19.0 g of KlucelTM LF in 380 g of water was 
added to the blended powders. The granulation time was 1 minute. The granulation was dried in a fluid bed 
drier for 45 minutes at 60 'C then oscillated through a 12 mesh screen. Approximately 200 g of the 
granulation was combined with 1 .35 g of magnesium stearate (dense) in a glass jar, blended on a Turbula 
mixer at medium high speed for 30 seconds and then put through a 12 mesh screen. The resulting premix 
25 was blended with the remainder of the granulation in a Hobart mixer for 1 minute at low speed. A portion of 
the granulation was compressed on the Stokes BB-2 press equipped with 12.7 mm flat faced beveled 
edged tooling and a tapered die using a compressive force of about 1680 kg. These tablets were used to 
measure tensile strengths (Table 5). The remainder of the granulation was compressed on a Stokes BB-2 
press equipped with 19.0 mm by 7.9 mm standard cup upper bisect tooling and a tapered die using a 
30 compressive force of either 1350 kg or 1675 kg. These tablets were used to determine hardness, thickness, 
and friability (Table 5). Both types of tablets were found to be nonirritating to the esophagus. 

Table 5 


Component 

mg/tablet 


Salicylsalicylic acid 

750.0 


AvicelTM PH101 

150.0 


KlucelTM LF 

19.0 


Magnesium stearate (dense) 

1.5 


Tensile strengths 

kg/cm 2 


Axial 

13.48*3.47 


Radial 

20.55t0.68 


Axial/Radial 

0.66 


Compressive Force (kg) 

1350 

1675 

Hardness (kp) 

16.1 ±1,4 

19.1 ±0.6 

Thickness (mm) 

6.48*0.02 

6.35±0.02 

Friability 

0.05% 

0.07% 
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Example 8 

A hydroxypropyl cellulose solution was prepared by slowly adding 480 g of hydroxypropyl cellulose LF 
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to 4892 ml of water with stirring. The stirring was continued until dissolution was complete. 5000 g of 
salicylsalicylic acid powder, 665 g of AvicefTM PH101 and 40 g of AoDi-SolTW were placed in a Fuji vertical 
granulator equipped with a 35* triple blade and mixed for 5 minutes with the blade speed set at 300 rpm 
and the cross-screw set at low speed. The hydroxypropyl cellulose solution was added to the powder mass 
at a rate of 110 mi/min. The blade speed was set at 450 rpm and the cross-screw was set at high speed. 
After 17 minutes the powder mass still looked dry. The granulation process was continued with the blade 
speed reduced to 400 rpm then to 300 rpm. After 5 minutes, the mass appeared to be uniformly wetted, ft 
was beaten for 1 minute with the blade speed at 150 rpm. The granulation was dried in a fluid bed drier at 
60* C until the loss-on-drying was less than 1%. The bulk density was 0.576 g/cc. 2378 g of the granulation 
was placed in a 11.1 L Hobart mixer and blended with 4.0 g of magnesium stearate (dense) for 4 minutes at 
low speed (#1). The granulation was compressed on a Stokes BB-2 press equipped with 12.7 mm flat faced 
beveled edged tooling and a tapered die using three different compressive forces. The composition and 
axial and radial tensile strengths of the tablets are shown in Table 6. The tablets were found to be 
nonirrrtating to the esophagus. 

Table 6 


Component 

mg/tablet 


Salicylsalicylic acid 



AvicelTM PH101 

133.0 


Ac-Di-SolTM 

8.0 


Hydroxypropyl cellulose LF 

48.0 


Magnesium stearate (dense) 

2.0 


Compressive force (kg) 
Axial TS (kg/cm 2 ) 
Radial TS (kg/cm 2 ) 
Axial/radial ratio 

1090 
3.5±2.1 
8.8±1.0 
0.40 

1500 
3.2±2.6 
11.6±1.1 
0.28 

1910 
5.5±3.4 
14.6±1.0 
0.38 


Example 9 


5.000 g of salicylsalicylic acid powder, 665 g of AvicelTM PH101, 40 g of Ac-Di-Soi™ and 240 g of 
hydroxypropyl cellulose LF were placed in a Fuji vertical granulator and dry mixed for 5 minutes with the 
blade speed set at 300 rpm and the cross-screw at low speed. The blade speed was set to 450 rpm and 
the cross-screw to high speed then water was sprayed under 1 bar of pressure and delivered at a rate of 
about 200 ml per minute. After 8 minutes the mass still looked dry and not uniformly wetted. It was beaten 
for 2 minutes without spraying. The blade speed was reduced to 200 rpm and water sprayed for another 
minute. A total of 1600 ml of water was sprayed. The mass was beaten for 1 minute then discharged. The 
granulation was dried in a fluid bed drier at 60 * C until the loss-on-drying was less than 1 % than oscillated 
through a 12 mesh screen. The bulk density was 0.593g/cc. 2,378 g of the granulation was placed in a 18.4 
L Hobart mixer and blended with 4.0 g of magnesium stearate (dense) for 4 minutes at low speed (#1). The 
granulation was compressed on a Stokes BB-2 press equipped with 12.7 mm flat faced beveled edged 
tooling and a tapered die using three different compressive forces. The composition of the tablets and the 
axial and radial tensile strengths are shown in Table 7. The tablets did not irritate the esophagus. 
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Table 7 


70 


75 


Component 

mg/tabtet 


Salicylsalicylic acid 



AvicelTM PH101 

133.0 


AC-uHoOlTM 

8.0 


Hydroxypropyl cellulose LF 

48.0 


Magnesium stearate (dense) 

2.0 


Compressive force (kg) 
Axial TS (kg/cm 2 ) 
Radial TS (kg/cm 2 ) 
Axial/radial ratio 

1090 
2.9±2.0 
8.6±0.7 
034 

1500 
3.6+2.8 
11.510.9 
0.31 

1910 
3.8.12.7 
14.3+0.9 
027 


20 


Example 10 


A 18.4 L bowl of a Hobart mixer was charged with 3,750 g of salicylsalicylic acid powder, 500.0 g of 
25 AvicelTM PH101 and 30.0 g of Ac-Di-SolTM. The powders were blended for 10 minutes at speed #1 . 1 ,487 g 
of a 12.1% solution of hydroxypropyl cellulose LF was added while mixing at speed #1. The resulting 
mixture was granulated for 3.5 minutes. The granulation was dried in a fluid bed drier at 60* C for 1 hour 
then oscillated through a 0.039 inch screen. 4173 g of the granulation was placed in a 18.4 L bowl on a 
Hobart mixer. Approximately one fourth of the granulation was removed, placed in a plastic bag and mixed 
30 with 18.7 g of magnesium stearate (dense). This premix was added to the the remainder of the granulation 
in the Hobart bowl and blended for 1 minute at speed #1 . A portion of the granulation was compressed on a 
Stokes BB-2 press equipped with flat faced beveled edged tooling and a tapered die at three different 
compressive forces. These tablets were used for the tensile strength measurements (Table 8). The 
remainder of the granulation was compressed on a Stokes BB-2 press equipped with 7.9 mm by 19.0 mm 
05 standard cup upper bisect tooling and a tapered die. These tablets were used in the determination of 
hardness, friability, disintegration, and dissolution. The tablets were found to be nonirritating to the 
esophagus. The composition and characteristics of the tablets are shown in Table 8. 


Table 8 


40 
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50 
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Component 


mg/tablet 


Salicylsalicylic acid 


750.0 


AvicelTM PH101 


100.0 


Ac-D'hSolTM 


6.0 


Hydroxypropyl cellulose LF 


36. 


Magnesium stearate (dense) 


4.0 


Tablet Characteristics 




Hardness (kp) 


20 


Friability 


0.0% 


Disintegration time (minutes) 


4.97H.08 


Dissolution (n = 6) 


96.2*2.7 % 


Compressive force (kg) 

1090 

1500 

1910 

Axial TS (kg/cm 2 ) 

6.314.1 

6.6±3.4 

6.8±3.8 

Radial TS (kg/cm 2 ) 

13.6H.3 

17.7±1.6 

20.411.1 

Axial/radial ratio 

0.46 

0.37 

0.33 
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Examples 11-18 


Using the general method of example 10, tablets with the composition and characteristics shown in 
Tables 9 and 10 were prepared. The tablets were formed on a Stokes BB-2 press equipped with 7.9 mm by 
19.0 mm standard cup upper bisect tooling and a tapered die using three different compressive forces. 

Table 9 



mg/tablet 

Example 

SSA 

AvicelTM 

HPC 

Ac-Di-SolTM 

MgSt 

11 

750.0 

100.0 

30.0 

4.0 

4.0 

12 

750.0 

100.0 

42.0 

4.0 

4.0 

13 

750.0 

100.0 

30.0 

8.0 

4.0 

14 

750.0 

100.0 

42.0 

8.0 

4.0 

15 

750.0 

100.0 

36.0 

2.0 

4.0 

16 

750.0 

100.0 

36.0 

10.0 

4.0 

17 

750.0 

100.0 

26.0 

6.0 

4.0 

18 

750.0 

100.0 

46.0 

6.0 

4.0 

SSA = salicylsalicylic acid; HPC 

= hydroxypropyl cellulose 

MgSt = magnesium stearate 





Table 10 


Compressive Force (kg) 

1090 

1500 

1910 

1090 


1500 

1910 

Example 

Hardness (kp) 

Dissolution (%) 

11 

15.6 

18.1 

20.5 

105.0 6 


* 

103.8? 

12 

15.6 

18.5 

20.1 

100.1 6 


* 

108.5 6 

13 

14.6 

16.3 

18.9 

102.7 6 


* 

107.9 5 

14 

14.0 

17.3 

21.4 

97.7 s 


* 

100.6 6 

15 

14.8 

17.1 

* 

* 


98.1 3 

104.1 5 

16 

14.6 

16.6 

19.8 

* 


100 3 

* 

17 

13.7 

16.5 

19.6 



100 2 

* 

18 

15.7 

16.4 

21.0 

* 


92.3 5 

* 


"Value not determined; the superscript indicates the number of tablets used to determine the 


value given. 


Claims 

1 . A tablet comprising: 

a) salsalate present in an amount of about 80 to about 90 percent by weight based on the total weight of the 
tablet; 

b) microcrystalline cellulose present in an amount of about 5 to about 15 percent by weight based on the 
total weight of the tablet; 

c) hydroxypropyl cellulose as a binder, substantially uniformly dispersed in the tablet and present in an 
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amount of about 1.5 to about 5.5 percent by weight based on the total weight of the tablet; 

d) a lubricant present in an amount of about 0.15 to about 0.5 percent by weight based on the total weight 
of the tablet and 

e) a superdisintegrant present in an amount of about 0.2 to about 1.5 percent by weight based on the total 
5 weight of the tablet, 

which tablet exhibits at least about 85% dissolution when tested according to the Dissolution Assay. 

2. A tablet according to Claim 1 wherein the superdisintegrant is croscamnellose sodium (Type A). 

3. A tablet according to Claim 1 wherein the hydroxypropyl cellulose has a molecular weight from about 
75,000 to about 125,000. 

ro 4. A tablet according to Claim 1 wherein the lubricant is magnesium stearate. 

5. A tablet comprising: 

a) salsalate present in an amount of about 81 to about 89 percent by weight based on the total weight of the 
tablet; 

b) microcrystalline cellulose present in an amount of about 5 to about 12 percent by weight based on the 
75 total weight of the tablet 

c) hydroxypropyl cellulose as a binder, substantially uniformly dispersed in the tablet and present in an 
amount of about 1.1 to about 2.5 percent by weight based on the total weight of the tablet; 

d) a lubricant present in an amount of about 0.15 to about 0.4 percent by weight based on the total weight 
of the tablet, and 

20 e) com starch present in an amount of about 3.5 to about 8 percent by weight based on the total weight of 
the tablet, 

which tablet exhibits at least about 85% dissolution when tested according to the Dissolution Assay. 

6. A tablet comprising: 

a) salsalate present in an amount of about 84.4 percent by weight based on the total weight of the 

25 tablet; 

b) microcrystalline cellulose present in an amount of about 5.6 percent by weight based on the total 
weight of the tablet 

c) hydroxypropyl cellulose LF present in an amount of about 2 percent by weight based on the total 
weight of the tablet; 

30 d) magnesium stearate present in an amount of about 0.2 percent based on the total weight of the 

tablet and 

e) com starch present in an amount of about 7.8 percent by weight based on the total weight of the 

tablet 

7. A tablet comprising: 

35 a) salsalate present in an amount of about 81 to about 85 percent by weight based on the total weight of the 
tablet 

b) microcrystalline cellulose present in an amount of about 13 to about 18 percent by weight based on the 
total weight of the tablet 

c) hydroxypropyl cellulose as a binder, substantially uniformly dispersed in the tablet and present in an 
40 amount of about 1 to about 5 percent by weight based on the total weight of the tablet and 

d) a lubricant present in an amount of about 0.1 to about 0.5 percent by weight based on the total weight of 
the tablet 

which tablet exhibits at least about 85% dissolution when tested according to the Dissolution Assay. 
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